What is the mechanical nature of osteopathic manipulative treatment (OMT)? What happens when the treatment is applied? What is the physical objective? What changes? Does an anatomic structure move? If so, what actually moves-and in what direction-and how far-and with what stress or tension or shear? And with what local effect and with what remote effect? Are there chemical effects or piezoelectric effects? Or endocrine or neural effects? If so, are they temporary or do they last? How long?
Such are the questions that we must address as we honor the memory of Louisa Burns, DO, and her long career in research. It is with deep appreciation that I accept the designation as the lecturer in memory of such a grand and seminal researcher. Her tenure at the A. T. Still Research Institute and at the College of Osteopathic Physicians of the Pacific in Pomona, Calif, covered a period of more than 40 years. It began when medical research in general was meager and sporadic. It took courage and persistence to continue her work and to awaken the osteopathic medical profession to the need for systematic study of its premises. Such study is the reason for our being here today.
Special interest in the musculoskeletal system
Our profession has added to the practice of medicine a special interest in the musculoskeletal sys- tem. We have said that any approach to medical understanding or therapeutics without the evaluation ofthe physical structure is incomplete. We have insisted that the function of the body is diminished when there are structural defects, and we have developed methods to assess such defects and, often, to remedy them. We have included our special interest in the musculoskeletal system into the full practice of medicine and surgery and, thus, have advanced beyond any simply mechanical therapeutic discipline.
Our studies and clinical successes have been echoed by our patients; we have often saved them from invasive procedures. We have restored function and relieved pain when other approaches have been without avail.
But, what have we actually done?
The overwhelming majority of our research has been clinical. We have produced papers demonstrating the value of OMT in many disorders. We have demonstrated its value in a wide variety of disorders from asthma to dysmenorrhea, from headaches to herniated lumbar discs. We have shown its effectiveness in preoperative and postoperative care, and we have surely saved many of our patients from back surgery.
But, what have we actually done? What are the direct and specific mechanical effects of OMT? And, what kind of OMT? Is it directed primarily to muscles or to vertebral movement?
It would seem that the answers to such fundamental questions must lie within the bounds of biomedical and bioengineering study. We must identifY the structures whose functions are abnormal, qualify them, measure them when possible, and track their movements. We must demonstrate the relationship between their dysfunction and symptoms, and we must be able to delineate the relationship between alterations in structure and function.
This means the adoption of scientific methods using measurement and quantification. It means biomedical exploration that can identifY and ver-ifY what we have learned clinically.
In a profession in which clinical results long predated scientific explanation, one cannot dismiss out-of-hand doctrines not proven. It is fortunate for the many thousands who have benefited from an osteopathic medical approach that treatment was not withheld until scientific proof of its effectiveness was available. It is fortunate that OMT was used, although it was never the standard treatment. One does not have to go back to bloodletting as an example of once standard therapy that is now obsolete. In this clinician's time, the standard treatment of peptic ulcer has progresed from Sippy diet to antacids and milk to gastrectomy to liquid nitrogen to ranitidine hydrochloride (Zantac) to antibiotics. It has changed from treating coronary disease from 6 weeks ofbed rest to cardiac rehabilitation exercises; from immobilization for stroke patients to physical therapy; from postoperative rest to early ambulation.
The evolving interest in mobility is not new. Plato said, "Motion is the source of what is called being and becoming and inactivity of not being and destruction."l It is good to know that in the past few years, we are reliving the wisdom of 2500 years ago.
It is therefore necessary to define the differences between medical fads and medical princi-pIes that are fundamentally sound. Current interest in "alternative" approaches to therapeutics has sparked national attention. Patients have benefited from acupuncture, shiatsu, hypnosis, yoga, transcendental meditation, and megavitamins. Although explanations for such results are presently short of scientific validation, it is our duty to examine our own premises.
Hypothesis for development of back disorders
One such premise, based on my clinical experience, is that the development of back disorders results from a process originating in the exaggeration of normal reflex responses. Let us follow the hypothesis.
Following a sudden move, a loss of balance, a threatened fall, a body torsion, or a rapid stretch, the myotatic reflex is inducted. The myotatic (stretch) reflex is normally invoked when a muscle group is lengthened by a certain portion of its normal length. The stretched muscles contract to protect against excessive joint movement and for 86' JAOA' Vol 94 • No l ' January 1994 threatened loss of balance-as, for example, when a person bends over forward, the stretched erector spinae muscle group reflexively protects against the body's pitching over onto the floor. After the erect position is restored, the muscles once again assume their normal tone sufficient for maintaining the standing posture. If, instead of nonnal tone, the mu& cles stay in strong contraction, the condition is called "spasm."
Muscle spasm does not occur in a vacuum. The muscles are attached to movable vertebrae. The spasm limits the movement of the vertebrae and forces them together. They are prevented from bone-against-bone contact by the intervertebral discs at the vertebral bodies and by intra-articular fluid at the articular facets.
The pressure of the muscle spasm causes the vertebral bodies to compress the discs. If the discs bulge posteriorly against the restraint of the posterior longitudinal ligament, they can encroach on the intervertebral nerve root, producing the disc syndrome.
If the articular facets are forced together, the intra-articular fluid separating the facet surfaces is pushed out against the confining facet capsule. The capsule is stretched, irritating the capsular nerves (sinuvertebral) causing pain and inducing the protective effect of muscle guarding and, thus, providing a self-perpetuating process of painspasm-pain.
From a physiologic standpoint, correction or cure of the disc or facet syndromes should be the reversal of the process that produced them: eliminating muscle spasm and restoring normal motion. This is the object of the OMT. The soft-tissue manipulation and articular separation reduce the spasm and permit a bulging disc to recede and the facets to resume motion with adequate lubrication.
It certainly deserves trial before discectomy or facet rhizotomy, which all too frequently results in multiple surgeries and the diagnosis of the "failed disc syndrome." This is not to say that surgery is never justified. When a disc is torn or sequestered and rests on a nerve root, it must be removed; a central disc with cauda equina syndrome calls for intervention. But the focus should be the restoration of normal function and, thus, the cause of the problem rather than the treatment of the result of the problem.
Pilot studies to validate OMT
In order to test such hypotheses and to identify Special communications • Steiner and measure the processes, several institutions have developed research programs. At the University of Medicine and Dentistry of New Jersey-School of Osteopathic Medicine, we began in 1978 with the first simulation of vertebral motion by computer graphics. This computerized simulation was followed by the biomechanical evaluation of back pain. With the use of electrodiagnostic sensors and force-displacement meters (pressure transducers), we found that palpatory findings and patients' responses to pain questionnaires matched the mechanical data; these comparisons were performed before and after OMT, over a 4-week period and against asymptomatic control subjects. (In each instance, the patient was also his or her own control in the comparison of the painful side to the unaffected side.)
Another study evaluated OMT via integration and power spectrum analysis of nerve conduction studies and psychophysical factors.
These pilot studies, which were conducted with the collaboration of clinicians, radiologists, and biomechanical engineers, provide clear evidence that, with appropriate methods applying objective measures, the use of OMT can be validated as a valuable treatment modality for musculoskeletal disorders.
We are now completing a research project with the collaboration of clinicians, radiologists, and biomechanical engineers that demonstrates that magnetic resonance imaging (MRI) T2 data match the patient's history of unilateral back pain with osteopathic medical findings before and after treatment. The results show muscle ischemia on the affected side and is consistent with the theory that muscle spasm chokes off its own blood supply. Such a decrease in blood perfusion is an important factor in the production of back pain. 
Proposals for future direction of research

Comment
After a century of clinical experience, the osteopathic medical profession has relieved suffering and restored the function of patients who, otherwise, would have been without adequate relief. We have emphasized the importance of treating the "whole patient" rather than a body system or disease. We have reduced the damaging effects of pathophysiolgic disorders that have had painful and economically wasteful consequences. We have demonstrated by our observations and by our patients' accounts that mechanical disorders can be mechanically corrected.
It is now incumbent upon us to analyze by scientifically measurable data the physical conditions that the patients present, the measures we use to correct them, and the results of such measures.
&hools of osteopathic medicine can do no less.
